Purification and partial characterization of bovine heart phosphorylase kinase.
Bovine heart phosphorylase kinase has been isolated by a procedure involving precipitation with polyethylene glycol, DEAE-Sephacel chromatography and calmodulin-Sepharose affinity chromatography. The isolated enzyme had a specific activity of 8.3 IU/mg of protein at pH 8.2 at 30 degrees C in the presence of 1% glycogen. The native enzyme had a sedimentation coefficient of 23 S and the Mr of the alpha', beta, gamma, and delta subunits, were 140,000, 130,000, 46,000, and 18,000, respectively. Activation of the phosphorylase kinase by the catalytic subunit of bovine heart cAMP-dependent protein kinase increases the pH 6.8/8.2 activity ratio from 0.01 to 0.32-0.38. Glycogen (1%) decreased the Km of the activated phosphorylase kinase at pH 6.8 for phosphorylase b from 5.5 to 1.25 mg/ml. Trypsin treatment increased the pH 6.8 activity but decreased the pH 8.2 activity. During this process the alpha' subunit was converted to a Mr 110,000 polypeptide and the enzyme activity was converted essentially to a 5.9 S species having an apparent Mr of 100,000 as determined by gel filtration. On extended trypsin treatment only one major polypeptide corresponding to the beta subunit remained. The same polypeptide was present in the active fractions following gel filtration of the trypsinized kinase.